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Objective: The objective of this study is to evaluate short- and mid-term results of tension-free vaginal
tape (TVT) and transobturator tape (TOT) for the treatment of female stress urinary incontinence (SUI) in
Imam Reza Academic Hospital.
Methods: A total of 100 womenwith SUI treated using TVT (n ¼ 50) or TOT (n ¼ 50) between March 2008
and October 2010 were included in this prospective randomized clinical trial study. Preoperative
workups, including case history, clinical examination, cough test, urodynamic study with abdominal leak
point pressure and postvoiding residue measurements, pad test, transvaginal scan, and evaluation with
International Consultation on Incontinence Modular QuestionnaireeUrinary Incontinence (ICIQ-UI) and
International Consultation on Incontinence Modular QuestionnaireeQuality of Life (ICIQ-QOL), were
performed. During hospitalization, the type of anesthesia, operative time, hospital stay, and catheter
indwelling time were recorded. Postoperatively, continence status and subjective patient satisfaction
were evaluated using a cough test and in some patients by a pad test also; transvaginal scan and ICIQ-UI
and ICIQ-QOL evaluations at 1, 3, 6, 12, and 18 months of follow-up were performed for all patients.
Results: The mean age was 52.02  7.37 years in the TVT group and 52.27  7.34 years in the TOT group.
The rate of complications was similar in both groups. The operative time was 14.50  7.40 and 15.00 
7.48 minutes (p = 0.86), hospital stay time 1.56  0.51 and 1.52  0.47 days (p = 0.76), and catheter
indwelling time 1.58  0.41 and 1.55  0.47 days (p = 0.651) in the TVT and TOT groups, respectively. At 1,
3, 6, 12, and 18 months after intervention, ICIQ-UI and ICIQ-QOL were completed for all the patients and
no signiﬁcant difference was found between them.
Conclusion: Our study results showed that TVT and TOT methods have similar efﬁcacy and safety for SUI,
although the catheter indwelling time was signiﬁcantly longer in the TVT group.
Copyright  2014, Taiwan Urological Association. Published by Elsevier Taiwan LLC.
Open access under CC BY-NC-ND license.1. Introduction
Stress urinary incontinence (SUI) is caused by the weakening of
the pelvic ﬂoor muscles that support the bladder and urethra (e.g.,
urethral hypermobility) and/or by weakening of the urethral
sphincter muscles [i.e., intrinsic sphincter deﬁciency (ISD)].
Hypermobility occurs when the normal pelvic ﬂoor muscles can no
longer provide the necessary support to the urethra and bladderculty of Medicine, Imam Reza
Medical Sciences, Ebne Sina
abi Mahboub).
ciation. Published by Elsevier Taiwneck. As a result, the bladder neck is free to drop when any
downward pressure is applied, leading to involuntary leakage. ISD
is related to the weakening of the urethral sphincter muscles or the
closing mechanism related to contraction. As a result of this
weakening, the sphincter does not function normally, regardless of
the position of the bladder neck or urethra. Cellular aging, cell
death (apoptosis and necrosis), and renewal continue throughout
life and through all tissues. During aging, apoptosis supersedes the
renewing capacity, creating an imbalance between cell death and
renewal. Therefore, the higher prevalence of SUI among elderly
persons is a symptom of increasingly poor and eventually failing
tissue regeneration in the vesicourethral apparatus.1
SUI is an important health issue that affects about 15% of women
in the society and decreases their quality of life (QOL).2 Since thean LLC. Open access under CC BY-NC-ND license.
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ment of SUI has changed.3 Medical therapy was shown to be of
limited value in SUI. Alternative therapies were suggested; for
example, cell therapy and injection of peripheral blood total nu-
clear cells (TNCs) and platelets have been observed to be safe and
effective for the treatment of SUI.4 Thus, the use of tension-free
vaginal tape (TVT) would be the primary treatment of choice in
this respect.5e7
The gold standard treatment option available is an invasive
surgical procedure that uses transvaginal tape (TVT). Ward and
Hilton8 reported that only 63% of the TVT group was objectively
cured at 2 years. The subjective cure rate was even less impressive
at 43%. Moreover, the TVT procedure has been reported to be
associated with the following adverse events: perforation or
laceration of the vessels, nerves, bladder, urethra, or bowel during
placement; erosion of the vaginal or urethral mucosa or the bladder
wall; and ﬁstula development.9
Different treatment options including retropubic suspensions,
fascial slings, transobturator tape (TOT) procedures, injectable
bulking agents, and, less commonly, artiﬁcial urinary sphincter
placement have been introduced.10 New TOTs created in 2005
reduced some of the complications of previous tapes such as bowel,
vascular, and bladder injuries related to blind trocar passage in the
retropubic space.6,11e13 Delorme et al14 introduced TOTs for the ﬁrst
time and indicated that they provide high short-term cure rates,
similar to those achieved by transvaginal tapes.
The aim of this study is to compare the efﬁcacy and advantages
and disadvantages of the TVT and TOT procedures in short and
middle terms.
2. Materials and methods
In this prospective randomized clinical trial study conducted at
Imam Reza Academic Hospital between March 2008 and July 2010,
a total of 100 womenwith SUI who were treated with TVT (n ¼ 50)
or TOT procedure (n ¼ 50) were included (prospectively random-
ized by a predetermined computer-generated randomization code).
The patient criteria are presented in Table 1. Inclusion criteria
were as follows: female outpatients with a predominant clinical
diagnosis of SUI having urinary leakage synchronous withTable 1
Patients’ characteristics, duration of the operation, hospitalization, catheterization,
and some complications.
Variables Groups
TOT group TVT group p
Age (y, mean  SD) 52.27  34.7 52.02  37.7 0.78
Height (cm, mean  SD) 157.95  26.13 159.82  56.2 0.94
Weight (kg, mean  SD) 52.27  34.7 52.02  37.7 0.88
BMI (kg/m2, mean  SD) 33.63  88.7 32.57  74.4 0.86
Without complication
(number, %)
39 (78.0) 34 (68.0) 0.64
PVR  retention after
intervention (number, %)
6 (12.0) 10 (20.0) 0.263
De novo urge incontinence
(number, %)
3 (6.0) 3 (6.0) 1.00
SUI after intervention
(number, %)
2 (4.0) 3 (6.0) 0.875
Duration of surgery
(min, mean  SD)
15.00  7.48 14.50  7.40 0.86
Duration of hospitalization
(d, mean  SD)
1.52  0.47 1.56  0.52 0.76
Time of catheterization
(mean  SD)
1.55  0.47 1.58  0.41 0.651
BMI ¼ body mass index; PVR ¼ post-voiding residue; SD ¼ standard deviation;
SUI ¼ stress urinary incontinence; TOT ¼ transobturator tape; TVT ¼ tension-free
vaginal tape.increased intra-abdominal pressure due to coughing, sneezing,
exercising, etc. and a positive cough test, who were resistant to the
conservative method of treatment for 3 months, without cystocele
or with mild cystocele (grade 1 or 2 according to the Pelvic Organ
Prolapse Quantiﬁcation System (POPeQ) classiﬁcation), and hav-
ing normal values of uroﬂowmetry, cystometry [normal intra-
vesical pressure (less than 5e20 cmH2O) during ﬁlling and normal
capacity (300e500 mL) without any uninhibited contracture], and
electromyography (bladder and striated sphincter coordination) in
urodynamic study. Abdominal leak point pressure (ALPP) was
estimated in all patients and in those with an ALPP of less than
60 cmH2O, urethral pressure proﬁle was performed. All surgical
techniques were performed by a single surgeon.
Exclusion criteria were as follows: patients with known ves-
icoureteral reﬂux, vaginal prolapse beyond the introitus or other
signiﬁcant pelvic ﬂoor abnormalities with high-pressure instability,
neuromuscular disorders (e.g., muscular dystrophy and multiple
sclerosis), uncontrolled diabetes, pregnancy, lactation, a plan to
become pregnant during the course of this study, morbid obesity
[deﬁned as 100 pounds (45.4 kg) over their ideal body weight, or a
body mass index (BMI) of 40] who are not expected to beneﬁt
from treatment, any current or acute conditions involving cystitis or
urethritis, a history of urogenital cancer, a plan to receive radiation
treatment in the vicinity of or a history of radiation treatment to the
urethra or adjacent structures, current use of any medications for
the treatment of urinary incontinence, physical or mental disability
(if not cared for, i.e., home nursing, etc.), and urinary retention.
The study was conducted in accordance with the principles of
Declaration of Helsinki 1996 version and Good Clinical Practice
standards. The study protocol, informed consent forms, and other
study-related documents were reviewed and approved by the
Human Research Ethics Committee of Mashhad University of
Medical Sciences (Ethics registration number: MUMS/1660). All
patients were able to read and understand, and willing to sign the
informed consent form for the study.
At the baseline, a detailed history including demographic criteria
(age,weight, height, and BMI), number of children,mode of delivery
(vaginal or cesarean), and transvaginal urogynecologic examination
was recorded, and urine analysis, urine culture, routine laboratory
tests, urodynamic study, cough test, 1-hour pad test, and upper
urinary tract ultrasonography were performed. In addition, sub-
jective symptoms and the QOL were evaluated using validated
disease-speciﬁc questionnaires: the International Consultation on
Incontinence Questionnairedurinary incontinence (ICIQ-UI) and
International Consultation on Incontinence Questionnairedquality
of life (ICIQ-QOL), which were translated into native language and
included in the study. A higher score in the ICIQ-UI and the ICIQ-QOL
indicated an unfavorable and a favorable condition, respectively.
The patients were divided into two groups using random number
generators. The TVT method was performed in one group and the
TOT method in the other. Surgery was performed under general or
spinal anesthesia. The TVT and TOT techniques were performed
according to the methods of Ulmsten et al11 and Delorme et al,14
respectively. Cystoscopy was performed in the TVT group in order
to observe bladder or urethral injury and the amount of tension on
midurethra and its comparisonwith the severity of SUI according to
surgeon’s experience or asking the patient to cough during the
operation in the condition of spinal anesthesia.
The patients were followed and assessed at 1, 3, 6, 12, 18, 24,
and 30 months after the intervention. At the end of the 1st month,
complete transvaginal examination, cough test, and upper urinary
tract ultrasonography were performed in all patients and ICIQ-UI
and ICIQ-QOL were ﬁlled; in the other follow-ups, cough test,
complete transvaginal examination, and ICIQ-UI and ICIQ-QOL
evaluations were repeated. The 1-hour pad test and ALPP
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SUI as a failure of the procedure at the end of the ﬁrst-month
follow-up.
After the procedure, all the complications including vaginal or
urethral erosion, urinary retention, severe bleeding, urge inconti-
nence, and post-void residual urine were noted.
Results of the procedure were divided into three groups: cure,
improvement, and failure. In this study, cure was deﬁned as
remaining completely dry during an increase of the intra-
abdominal pressure, objectively and subjectively. Improvement is
deﬁned as a remarkable decrease in the severity of SUI, and in this
study, it was deﬁned as less than once or twice a week.
The collated data were then analyzed statistically, using
Pearson’s chi-square and Student t (paired) tests, and the Manne
Whitney U test to process categorical and continuous variables,
respectively. Data analysis and storage were carried out with the
help of SPSS 11.5 Ok, with a p value of 0.05 to deﬁne signiﬁcance.
Results were presented as the mean unless otherwise indicated.
One sample K-S was used for a quantitative analysis of the
normalcy of variables, whereas an analysis of variance (ANOVA)
and the Tukey post hoc test were employed to measure changes
in groups with respect to original baseline ﬁgures at Months 1, 6,
and 12. A comparative analysis was subsequently carried out
at 1, 3, 6, 12, and 18 months, using repeated-measure
ANOVA, while k2 tests were our statistical means in qualitative
measurements.Table 2
ICIQ-UI and ICIQ-QOL pre- and postoperation.
Variables Groups
TOT group TVT group p
ICIQ-UI
Prior to intervention 17.20  3.21 17.47  3.76 0.716
1 mo after intervention 1.20  2.01 1.02  1.76 0.745
3 mo after intervention 0.98  2.28 0.90  1.50 0.801
6 mo after intervention 0.87  2.28 0.70  1.50 0.859
12 mo after intervention 0.83  2.15 0.65  1.38 0.871
18 mo after intervention 0.82  2.12 0.63  1.25 0.885
The p value prior to and 18 months after:
0.788
ICIQ-QOL
Prior to intervention 57.40  2.21 58.47  2.35 0.654
1 mo after intervention 95.52  3.24 101.09  2.75 0.451
3 mo after intervention 96.65  2.28 102.23  2.50 0.552
6 mo after intervention 97.32  2.86 104.34  2.50 0.443
12 mo after intervention 98.72  2.56 105.09  2.38 0.465
18 mo after intervention 98.53  2.12 106.87  2.25 0.412
The p value prior to and 18 months after:
0.471
ICIQ-QOL ¼ International Consultation on Incontinence Modular Ques-
tionnairedquality of life; ICIQ-UI ¼ International Consultation on Incontinence
Modular Questionnairedurinary incontinence; TOT ¼ transobturator tape;
TVT ¼ tension-free vaginal tape.3. Results
The study population included 100 patients, 50 patients in the
TVT and 50 in the TOT groups. In the preoperative evaluation, no
signiﬁcant difference was observed in the demographic character-
istics of patients, including mean age, weight, height, and BMI,
number of children, mode of delivery, and mean ICIQs (p > 0.05).
Operation time was 14.50  7.40 and 15.00  7.48 minutes
(p ¼ 0.86) and hospital stay time 1.56  0.52 and 1.52  0.47 days
(p ¼ 0.76) in the TVT and TOT groups, respectively.
At the 1-month follow-up, for the patients with subjective
failure of the procedure, a 1-hour pad test and ALPP determination
were performed, the results of which were positive in three and
two patients in the TVT and TOT groups, respectively. In other
follow-ups, the failure rate was the same as that in the ﬁrst month.
ALPP was measured in these patients during the 1-month follow-
up, which was more than 90 cmH2O in all of them. The rate of
post-voiding residue and retention did not show a signiﬁcant dif-
ference among the two groups (p ¼ 0.263).
Among the patients, seven had an ALPP of less than 60 cmH2O
(4 the in TVT and 3 in the TOT group) who are considered as ISD;
there was not remarkable difference.
It resolvedwith clean intermittent catheterization (CIC) within 1
week after the operation in all patients. De novo urge incontinence
occurred in six patients (3 in each group) and anticholinergic
medicationwas prescribed for 2e4 weeks after the operation. After
the procedure, results of the ICIQ questionnaires were similar in the
two groups; however, a signiﬁcant difference was observed in the
ICIQ-UI and ICIQ-QOL results prior to and after the procedure in both
groups. Other complications such as urethral or vaginal erosion,
severe bleeding, and bladder injury did not occur in both groups.
Upper urinary tract sonography was found to be normal in all pa-
tients at the 1-month follow-up.
Our results showed similar efﬁcacy and safety of the TVT
and TOT techniques for women with SUI. At 30 months’ follow-
up, the TVT technique was not signiﬁcantly more effective than
TOT.4. Discussion
TVT was introduced by Ulmsten et al11 in 1996 and has gained
widespreadpopularity over the last decade, supported by long-term
prospective data. In 2001, Delorme et al14 described a TOT technique
that involved the tension-free insertion of a polypropylene tape via a
tunnel in a horizontal plane under the midurethra between the two
obturator foramina in an outside-in orientation.
In this study, the efﬁcacy of TVT and TOT procedures for the
treatment of SUI in short and middle terms was evaluated. The
results of the two groups were not signiﬁcantly different.
The TVT and TOT procedures have been compared in random-
ized controlled trials for the treatment of SUI; de Tayrac et al15
prospectively compared these techniques in a randomized
fashion. Patient characteristics, preoperative QOL, and urodynamic
evaluationwere similar in the two groups. Themean operative time
was signiﬁcantly shorter in the TOT group. No bladder injury
occurred in the TOT group versus 9.7% in the TVT group. The rate of
postoperative urinary retention was 25.8% in the TVT group versus
13.3% in the TOT group. The rates of cure (83.9% vs. 90%),
improvement (9.7% vs. 3.3%), and failure (6.5% vs. 6.7%) were similar
for the TVT and TOT groups. They reported that the TOT procedure
was as efﬁcient as the TVT procedure for the treatment of SUI.
Groutz et al16 believed that the TVT technique is a minimally
invasive surgical procedure with excellent short- and medium-
term objective cure rates. This technique fails in more than 10%,
making it challenging for the urogynecologist.17 The surgery
duration time was 23.50  9.04 minutes in the TVT group and
25.00  9.48 minutes in the TOT group (p > 0.05). This ﬁnding was
in contrast with the result of the study performed by Nerli et al.18
They reported that surgery duration time was 21.4  2.75 mi-
nutes in the TVT group and 18.4  1.85 minutes in the TOT group,
the difference being statistically signiﬁcant (p ¼ 0.001; this differ-
ence is due to the fact that the author was more familiar with the
TVT technique).
Also, in the study performed by Keshvari and Darabi19 the sur-
gery time for the TVTgroupwas22.6minutes.19 Thedifference in the
response rates of ICIQ-UI and ICIQ-QOL at 1, 3, 6, 12, and 18 months
after surgery was not statistically signiﬁcant between the two
groups, indicating that these twomethods of treatment have similar
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et al20 in 2009. They reported a success rate of 81% in the TOTgroup
and 94% in the TVTgroup. Another study showed that the efﬁcacy of
the TOT procedure was lower than that of the TVT procedure
(although the difference was not signiﬁcant; 83.9% vs. 90%).18
In terms of efﬁcacy, both techniques have similar success rates
according to the manuscript which was written in.
Catheter indwelling time and its effect on patients can be
considered in 1-month follow-up in ICIQ QOL, that there was no
considerable difference according to Table 2.
Fortunately, no complications including hematoma, perforation,
and infection were observed. All the patients received prophylactic
antibiotic therapy for 5 days starting 1 hour prior to the operation
and were recommended to keep the external genitalia completely
clean.
In this study, no complications were observed in any patients;
however, several studies comparing these two methods have re-
ported serious complications during operation.21 In the study per-
formedby Samiee et al22 in 2009, two laparoscopic surgerymethods
of Burch and TOT were compared. This study showed that the TOT
technique had less bleeding due to less intervention and was less
invasive; in addition, theoperation timeandhospital stay timeof the
TOT method was signiﬁcantly less than that of the Burch method.
Long et al23 believed that the TOT technique has advantages
over the TVT technique with a shorter operative time and a rela-
tively lower complication rate. For women with ISD, however, the
TVT procedure appears to be a better option because it is more
obstructive for bladder outlet.
However, in 2008, Schierlitz et al,24 in a clinical randomized trial
conducted in 164 patients with SUI, found that the TVT technique is
more effective than the TOT technique in women with ISD.25
5. Conclusion
For the treatment of SUI in middle-aged women, two minimal
invasivemethods of TVTand TOT have similar efﬁcacy, although the
success rate is slightly higher for the TVT method.
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